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SUSTAINABILITY DEFINED

The UN Brundtland Commission report 
(1987) titled, “Our Common Future” 
defined sustainable development as: 

“Meeting the needs of the present without 
compromising the ability of future 
generations to meet their needs”.

The core concepts are based on three (3) 
pillars:

• Economic 

• Environmental 

• Social

FINDING A SUSTAINABLE BALANCE  



GLOBAL SUSTAINABILITY 
CHALLENGES AND STRATEGIES

• The world is shifting its focus towards embracing sustainable practices and 
policies, primarily through the implementation of sustainable solutions through 
increased investments in green technology.  

• Various strategies have been devised aimed at achieving a reduction through 
reduced emissions, decarbonization, carbon neutrality and net zero emissions of 
hydrocarbons from fossil fuels towards the use of alternative sources of 
renewable energy designed to address climate change and global warming.  



GLOBAL SUSTAINABILITY 
CHALLENGES AND THE SDGs

• The recent COP 26 (2021) global conference on climate change reviewed the 
progress made since the adoption of the Sustainable Development Goals (SDGs) 
2030 and asked countries to revisit and set revised targets in alignment with the 
Paris Agreement temperature goals. 

• 151 countries had submitted new climate plans (known as nationally determined 
contributions, or NDCs) to slash their emissions by SDG 2030.   

• The goal of the Paris Agreement (2015), which was adopted by 196 Parties at COP 
21 is to limit global warming to well below 2o C and preferably to 1.5o C, 
compared to pre-industrial levels (UNCC, 2015). 

• Countries aim to reach the global peak of greenhouse gas emissions as soon as 
possible to achieve a carbon neutral world and net zero emissions by SDG 2050. 



THE CARIBBEAN CLIMATE CHANGE 
COMMITMENT 

• The following table shows that the Carbon footprint of the Caribbean is relatively 
small given its size and lack of industrialization. In 2019 it accounted for only 
0.299% of the global total of anthropogenic CO2  emissions or 114 million tonnes
of CO2 emitted out of a global total of  38 gigatonnes of CO2 emitted.  Trinidad 
and Tobago’s oil and gas based economy accounts for the most significant share 
of emissions in the Caribbean. 

• Nevertheless the Caribbean region’s has demonstrated a commitment to join the 
global fight against climate change by becoming signatories of the Kyoto Protocol 
to the United Nations Framework Convention on Climate Change (UNFCCC). 

• This commitment was reaffirmed by their pledge to reduce Greenhouse Gas 
(GHG) emissions under the Paris Agreement (2015).



CARIBBEAN CO2 EMISSIONS

Data Source: Crippa, M., Guizzardi, D., Muntean, M., Schaaf, E., Solazzo, E., Monforti-
Ferrario, F., Olivier, J.G.J., Vignati, E., Fossil CO2 emissions of all world countries -
2020 Report, EUR 30358 EN, Publications Office of the European Union, Luxembourg, 
2020, ISBN 978-92-76-21515-8, doi:10.2760/143674, JRC121460.

Caribbean Country
*Annual CO2 Emissions  (Million Tonnes) Transportation 

%
Transportation GHG 

(Million Tonnes)
Transportation 

GHG (Gg)1990 2005 2018 2019

1 Antigua & Barbuda 0.223 0.283 0.523 0.51 29.6 0.15096 150.96

2 Bahamas 1.524 2.069 2.514 2.449 21.3 0.521637 521.64

3 Barbados 0.776 2.162 3.408 3.827 26.6 1.017982 1017.98

4 Belize 0.188 0.44 0.359 0.371 40 0.1484 148.40

5 Cuba 38.518 26.179 31.25 31.043 6 1.86258 1862.58

6 Dominica 0.033 0.054 0.106 0.103 40 0.0412 41.20

7 Dominican Republic 8.042 19.424 24.656 27.276 28.8 7.855488 7855.49

8 Grenada 0.075 0.125 0.235 0.229 34.7 0.079463 79.46

9 Guyana 0.337 0.725 1.488 1.522 20.9 0.318098 318.10

10 Haiti 1.147 2.234 3.655 3.577 53.6 1.917272 1917.27

11 Jamaica 7.525 10.631 7.488 7.441 24.3 1.808163 1808.16

12 Saint Kitts & Nevis 0.034 0.063 0.199 0.194 48 0.09312 93.12

13 Saint Lucia 0.076 0.158 0.305 0.297 40.6 0.120582 120.58

14 Saint Vincent & the Grenadines 0.038 0.095 0.15 0.146 42.2 0.061612 61.61

15 Suriname 0.908 1.686 2.014 2.059 30.6 0.630054 630.05

16 Trinidad & Tobago 12.66 31.033 32.612 32.744 7.6 2.488544 2488.54

Total of the 16 Countires 72.104 97.361 110.962 113.788

*Global Antropogenic CO2 Emissions 22683.301 30051.444 37668.112 38016.573

Caribbean Percentage of Global Total (%) 0.318 0.324 0.295 0.299



ESTIMATES OF EMISSIONS FROM 
NOx , SOx , and PM



THE WORK OF THE IMO

• The main goals of the IMO Initial Strategy on the reduction of GHG emissions are as 
follows:

• Cut annual greenhouse gas emissions from international shipping by at least half by 
2050, compared with their level in 2008, and work towards phasing out GHG emissions 
from shipping entirely as soon as possible in this century.

• The Initial GHG Strategy envisages a reduction in carbon intensity of international 
shipping (to reduce CO2 emissions per transport work), as an average across 
international shipping, by at least 40% by 2030, pursuing efforts towards 70% by 2050, 
compared to 2008. The Initial Strategy will be revised by 2023.

• In 2020 a new limit on the sulphur content in the fuel oil used on board ships came into 
force. IMO 2020, limits the sulphur in the fuel oil used on board ships operating outside 
designated emission control areas to 0.50% m/m (mass by mass) - a significant reduction 
from the previous limit of 3.5%. Within specific designated emission control areas the 
limits were already stricter (0.10%). 

• This new limit was made compulsory following an amendment to Annex VI of the 
International Convention for the Prevention of Pollution from Ships (MARPOL).





IMO GLOBAL MARITIME TECHNOLOGY CENTRE 
NETWORKS

• The MTCCs focus on technical co-operation, capacity building and technology 
transfer. Supported by IMO and EU, the MTCCs act as regional focal points for a 
wide range of activities aimed at achieving the following:

1. improve compliance with existing and future international energy-efficiency 
regulations

2. help participating countries develop national energy-efficiency policies and 
measures for their maritime sectors

3. promote uptake of low-carbon technologies and operations in maritime 
transport

4. establish voluntary pilot data-collection and reporting systems to feed back into 
the global regulatory process.



CARIBBEAN ECONOMIES

• The SIDS are heavily dependent on agriculture and tourism, which accounts for 
40% to 75% of the GDP in some islands such as Barbados, Aruba, Anguilla. 

• The wider Caribbean region accounts for about 38% of the global cruise shipping 
market. During the 2017/2018 cruise year, cruise tourism generated nearly 
US$3.4 billion in direct expenditures, 79,000 jobs and US$903 million in employee 
wages among the 36 destinations (FCCA, 2018).  

• Mass tourism tends to put a strain on the fragile ecosystem and natural resources 
of the islands. Greater focus will now have to be paid to the achievement of 
sustainable strategies in tourism.     



CARIBBEAN ECONOMIES

• While these states are all relatively small in land mass and population size and 
density, there is also great diversity of culture and population as well as the levels 
of economic and social development.

• Gross Domestic Product (GDP) growth is relatively low in the Caribbean region 
and ranges from a high of US$ 23.08 billion in Trinidad and Tobago, which is 
predominantly an industrial, petroleum and petrochemical based economy to a 
low of US$ 0.63 billion in Dominica, which is predominantly a small agricultural 
economy.  The median GDP is US$2.06 million.

• The following table gives a profile of GDP at current prices, GDP per capita at 
current prices and projected real GDP grow rates in 2022.



GROSS DOMESTIC PRODUCT IN THE CARIBBEAN 
Economic Data of Selective Caribbean Territories

Countries
GDP, current prices

(Billions of U.S dollars)

GDP Per Capita, current 
prices 

(USD per capita)
'000

2022 Projected Real GDP (% 
Change)

Exports,
FOB to Partner Countries
(millions of U.S. dollars)

2020

Antigua and Barbuda 1.53 15.2 7.0 97.68

The Bahamas 12.04 30.58 8.0 531.57

Barbados 5.14 17.77 8.5 366.41

Belize 2.06 4.72 5.4 330.48

Dominica 0.63 8.56 7.9 72.68

Grenada 1.16 10.19 6.2 134.71

Guyana 9.84 12.43 48.7 881.44

Jamaica 15.63 5.7 2.7 947.12

St. Kitts and Nevis 1.09 18.73 10.0 49.89

St. Lucia 2.0 10.91 13.1 455.84

St. Vincent and the Grenadines 0.86 7.72 8.3 81.18

Suriname 2.94 4.76 1.5 182.02

Trinidad and Tobago 23.08 16.32 5.4 690.67

Source: IMF 2022

https://www.imf.org/en/countries#G

https://data.imf.org/regular.aspx?key=61013712

https://www.imf.org/en/countries#G
https://data.imf.org/regular.aspx?key=61013712


ELECTRICITY RATES IN THE CARIBBEAN 

• In an IDB study done in 2013 found that the price of electricity is the most 
important issue facing the energy sector in the Caribbean. Electricity prices in the 
Caribbean are among the highest in the world, and they fluctuate greatly with the 
global price of oil (IDB, 2013). 

• The primary cause of the high cost of electricity is that most Caribbean countries 
use diesel and heavy fuel oil for electricity generation. These fuels are expensive 
and their prices fluctuate greatly based on the global price of oil (IDB, 2013). 

• The table below shows average tariffs for 2010, 2011, and 2012 for utilities in 
numerous countries. The table shows that Trinidad and Tobago and Suriname 
have the lowest average tariffs, followed by the Dominican Republic. The table 
shows that all other Caribbean countries have significantly higher average tariffs, 
at levels above US$0.30 per kilowatt/hour (IDB, 2013).



ELECTRICITY RATES- AVERAGE RETAIL TARIFFS PER UTILITY



CARIBBEAN ECONOMIES- ELECTRICITY

• There is an inseparable linkage between the fiscal crisis confronting the 
Caribbean Region and the reality of paying some of the world’s highest per 
capita energy costs. 

• A new Caribbean energy future is needed (IDB, 2013).

• The Caribbean region must focus on the region’s renewable energy resources, 
minimizing energy consumption, maximizing energy efficiency, and adapting to 
recent developments in natural gas technology and transform and supply the 
Caribbean’s energy market.

• In addition, the use of alternatives and renewable sources of energy have now 
come into sharper focus.

• The following table gives a list of sustainable renewable energy projects in the 
region. 



STRATEGIES FOR A TRANSITION TO ALTERNATIVE 
SOURCES OF RENEWABLE ENERGY 

Sembcorp Tengeh Floating Solar Farm, Singapore Offshore Wind Farm



STRATEGIES FOR A TRANSITION TO ALTERNATIVE 
SOURCES OF RENEWABLE ENERGY 



REGIONAL SUSTAINABLE DEVELOPMENT PROJECTS 
CARIBBEAN 
COUNTRY  

PROJECT BRIEF DESCRIPTION FUNDS US$ 
(mn)

SOURCE OF FUNDS/ 
YEAR  

Trinidad and 
Tobago

The GoRTT and bpTT have agreed to fund a project for the 
development of a Storage Atlas, which is aimed at the 
eventual capture and sequestration of CO2.   

$0.39GoRTT and bpTT/ 
2022

Guyana GYSB Inc. proposes to develop a shore base facility to 
support the offshore operations of Esso Exploration drilling 
and production, a subsidiary of Exxon Mobil.  

$70.00IDB Invest/ 2021

Guyana World Bank has pledged funding to prepare the legal 
framework, key institutions, financial and project 
management for the development of the oil and gas 
industry.  

$20.00World Bank/ 2019

Barbados A green maritime hub: BPI Inc. has finalized a loan the 
modernization of its port infrastructure and operations-
Installation of a waste to energy incinerator system, 
installation of 1.5 megawatts of photovoltaic rooftop energy 
and repairs to berth 4.   

$50.00IDB Invest/ 2021

Dominica Readiness assessment for the development of geothermal 
energy aimed at producing 3,000 megawatts of geothermal 
power to supply a propsoed Green Industrial Park. An 
alternative energy hydrogen plant is proposed for the site. 

Green Climate Fund



INSTITUTIONAL
GOVERNANCE AND POLICY

• Public policy determines the allocation of scarce resources and the provision of public 
goods and services, which includes the development of port infrastructure and its impact 
on the economy, the communities and related hinterlands. 

• Port infrastructure, facilities and services contribute to the gross domestic product 
through capital investment and recurrent revenue and expenditure, direct, indirect and 
induced employment and income and expenditure generation.  

• Public policy is determined by the Government after consultation with its citizens and 
the wider community of stakeholders and interest groups and organizations at the local, 
regional and international level. 

• Government is responsible for setting the legislative agenda, public policy and giving 
general direction to the Port Authority. The ease with which government directives may 
be implemented, regulated and controlled depends to a large extent on the modality of 
the governance model used. 



INSTITUTIONAL
GOVERNANCE AND POLICY

• Within recent years there has been a trend in Latin America and the Caribbean 
region towards the adoption of the Public Private Partnership (PPP) model of 
finance and development. 

• The PPP model is designed to avoid the up-front financial investment risk to 
government by attracting private sector capital investment, securing international 
transhipment market share and managerial expertise in exchange for a long term 
lease and concession contract.  

• The PPP model is used to attract private sector investment interest from 
international shipping lines, global terminal operators and institutional investors. 

• Of all the financial models the PPP model is commonly regarded as the least 
attractive method of financing because of the revenues foregone over the life of 
the contract.   

• However, the model has gained universal acceptance as shipping lines move 
towards vertical integration and oligopoly positions in the market place.   



INSTITUTIONAL
GOVERNANCE AND POLICY

• This model of development has implications for the sustainability of small ports in 
the Caribbean region as the model of traditional single gateways located in the 
heart of the city centre, which serves small domestic economies is replaced by 
commercial load centres and regional transhipment hubs.

• The transhipment hubs offer differentiated services, transportation networks and 
intermodal supply chains designed to attract mainline shipping traffic and high 
volumes of cargo/container throughput in order to benefit from economies of 
scale. 

• Examples are Kingston, Jamaica, Puerto Caucedo, Dominican Republic and 
Freeport, Bahamas very little domestic economic hinterlands. 

• Increased ship and port traffic implies greater energy consumption and emissions 
within ports and their communities.



PORT MASTER PLANNING

Proposed Redevelopment of the Port of Port of Spain, Trinidad



PORT MASTER PLANNING 

• Port infrastructure, facilities and services contribute to the gross domestic 
product through investment and recurrent revenue and expenditure, direct, 
indirect and induced employment and income and expenditure generation.         

• Government is responsible for enacting of legislation, setting of public policy and 
giving general direction to the Public Port Authority in order to regulate and 
manage the public Port Authority. The ease with which government directives 
may be implemented depends on the modality of the governance model used. 

• National Ports Master Planning is important to the sustainable development of 
ports. The benefits of central government coordination and control is necessary 
in order to avoid economic and financial wastage and the destruction of natural 
resources and the environment.  



PORT MASTER PLANNING

Artist's rendering of Proposed Waterfront Artist's rendering of Redeveloped Port Lands



PORT MASTER PLANNING CONSIDERATIONS

• National Land Use and Spatial Development Planning 
• The Port/ City/ Hinterland Relationship
• The role and function of the port in the logistics chain (Place slide here)
• Nautical Aspects: Ship type, ship size, ship transit and manoeuvring (Slide)
• Port Infrastructure: Trunk utilities and roads connectivity to hinterland (slide) 
• Land Reclamation- Location, Topographic surveys, Soil Bearing Tests
• Hydrographic surveys, Bathymetric surveys 
• Hydraulic studies of wind, wave, current action, tidal action and littoral drift    
• Capital and Maintenance Dredging of the Channel, Basin (Impact on Seabed)
• Construction of Berths and Quays (Environmental impact)
• Port Infrastructure and Utilities (Energy Consumption and Efficiency) 
• Equipment selection and Operation (Engine rating, Type of Fuel, Emissions)
• Pollution: Air, Sea and Land (Waste Reception Facilities and Disposal Services)
• Standards and Certification



PORT MASTER PLANNING

Artist's rendering of the Window to the Sea

Artist's rendering of the Proposed Invaders Bay Retail 
Courtyard



PORT DEVELOPMENT PROCESS

• Feasibility studies- Economic and Financial

• Site Investigation and Selection, Land and Valuation Surveys 

• Port Development Plan

• Environmental Approval (CEC and EIA)

• Front End Engineering Designs (Internal Engineering Cost 
Estimates)

• Invitation to Tender Process

• Tender Evaluation and Award of Contract (EPC- FIDIC-Turnkey 
Project)

• EPC (FIDIC) Turnkey, D&B, BOLT, BOOT, BOT 



THE END- THANK YOU


